all 






isn 


Moe LOR pe ; 
Se eS i eR eS Se as | 9-2 ye row 











ane z Bes 2 Es eae ee 
» AS ike St: ad Bis -ag eet oS 
Slated - sm ae pes al - 
i ven 4 ne —_— Ree: 3 vm A 
. 
ees Ge 3 : ee cates” AS aes 


‘This document eoaiuing’ if 


WARNING 
; ment contains information affecting the national aS Cry: of the United States within th 
; of the espionag . ode a title +8, Seatie r tata wi a bere cal 
Fee celotion of hs contents in any mont bs ba 
to the safety or interest of the United Ste any foreign government to the detriment of 4 
the United States i @n only by pereenne! srpauietie indectrinated ane izad to receive intors fee cays oe 
@ designated control channels. Its security must be maintained in accordance with rege as 
pertaining to the designated controls, 3 


a 


NATIONAL PHOTOGRAPHIC INTERPRETATION CENTER . var 





: : 
' . 


Declassified and Released by theNRO | | LOGGED 4 
J MArvoriance wih 0, 120s FOP-SECRET 4 
5 

td 


on NOROREGNBEEEM = | 





* 
. ' 
+ j 
er) x 


CORONA 





TECHNICAL REPORT 


PHOTOGRAPHIC EVALUATION REPORT 
MISSION 1007 


19-27 JUNE 1964 





February 1965 


NATIONAL PHOTOGRAPHIC INTERPRETATION CENTER 


CORONA 





CORONA 





TABLE OF CONTENTS 





Page 
a SYNGPSIS. 6% 4.4. 50s es i Sad a ete Bett Berle A aig Ase fea Rtas nat tars Set eds eae Gece ce l 
ey GENERAL FLIGHT DATA os thawed owed aeae costco a eecriney en lL 
as NUMBER OF FRAMES PER CAMERA ........2-2220ccececevceceas l 
6 *, 

He PART 1. CAMERA OPERATION..........0.e-e-004 Be A Riera esa S 2 
l. Master Panoramic Camera No 144 ........... 02020000 ceees 2 
2. Slave Panoramic Camera No 145............0.200ccceeeee 2 
i 3. Master Horizon Cameras..........0.0 00s uevveaaeceveuue 2 
4. Slave Horizon Cameras.......... ccc ete eee wee ce eee wees 3 
. 5. Stellar Camera No D498 ......... ccc cece re ere crc e ces 3 
k. 6. Index Camera No D43 ....... 0... cc cece cee ee neat eee 3 
ee cotelar Camera: NO D954: . 5 03.4.4 wig. Stee coe eos at ee ate 3 
8. Index Camera NoDS4....... 0.0.0.0 ce eee ec en ee ee ete ne 3 
9. Associated Equipment............. 0.02 ee ee eee ee eee ee 4 
oP 0 al 0 RR 0), NR aren Oar ae Care ne ee a a ace ee 7 
foe I. Film Processing .o<.s eek ees ce wesc ee cae eae ace Sees 7 
2s. Pal De grad atl Onis cos veb aca as to 05.6 28 woes Red Belek 7 
3. Film Processing Curves ............. SSR h le weed Gel eee Seg 9 
PART Ill. IMAGE QUALITY ................. ge Siar Gre.de ee Cae S 19 
- 1. Photographic Interpretation (PI) Suitabiliry......... Pree re eer 19 
2. PI Suitability for Mission 1007 .......-... 0. eee eee ee ees 19 
3. Mission Information Potential ..........-..0cc0e eu cevevaes 21 
4. MIP for Mission 1007 ........ 2. ccc came cere es enee races 21 
x 5. Wratten 25 Filter Experiment Sk ee ya Aare “ga anata cotanay aera ete 'e 23 
APPENDIX A. SYSTEM SPECIFICATIONS............-..--.c0c2cc00: 24 
ly. “Camera Specifications.) oa wea Sa Sk Ge Oe ere 24 
° 2. Vehicle Layout Schematic ..... erates fe ee ee een ae ee 26 
3. Format Layout (Panoramic Cameras) ........-..0ccceeccvee 27 
4, Format Dimensions (Panoramic CamerasS) .........00000005- 28 
5. Horizon Lens Settings and Locations .......... 000.0 e eevee 29 

6. Relative Orientation of Panoramic Camera to Stellar /Index 
SANTO T Os x k= Sa hia 7 hot Sete a0 dea Ma ae Sac cd lea as ok, eS, a 30 
APPENDIX B. TECHNICAL COMPENDIUM............0.-e20000008 31 
1. Master Panoramic Camera ...... Sita Pon's Ries sa tes ah ela de ae ae te ee 32 
2... Slave: Panoramic Camera: <6 ci 60 oo os 4 wd ae oS wes See 34 





CORONA 





TABLE OF CONTENTS (CONTINUED) 
Page 

* APPENDIX C. MICRODENSITOMETRY......-..-05 20 cee eee SG a Guioue wae AY 
1, Edge Spread Function............ ade to ae date i See Se rte Loe Bl ettashe 37 

2. Edge Trace of 1007-1 ......... Stine Sew e a aa eae eae ee 39 

3. Edge Trace of 1007-2 .........02002e05- ee ee eee ea 4l 
APPENDIX D. DENSITY READINGS...... Suess G8 aha we, a iaace cate ee aN S a 44 
l. Stellar Camera No D43.. 0... 0 cc cee eee en cee reer eens - 44 

2. Index Camera No D43 ...... 02 cece ee ence eee ee eens 44 

3. Stellar Camera NoD5S4 ............. ee ee ee ee ee 46 

4, Index Camera No D54. 1.1. cc ee ce ees Seances ae 
APPENDIX E. DENSITY CHARTS: 06.206 25 sc 0 6 0 8.66 86 eee oe ee Os 49 
1. Density vs Frequency Graph, Limiting Dmax ...... ee eee 49 

2. Density vs Frequency Graph, Limiting Dmin ............2.2- 30 

3. Density vs Frequency Graph, Delta... .....-.. 2 ee ee ee ee eens Sl 

- iv - 


CORONA 








CORONA 





SYNOPSIS 


Mission 1007 (J-07), the seventh in the J 
series of reconnaissance systems, was launched 
into orbit on 19 June 1964. The mission accom- 
plished 49 operational photographic passes and 
8 photographic engineering passes, the last 
photographic pass being pass 120. 

The ''A" bucket (designated 1007-1) was re- 
covered on 24 June 1964 and the "B" bucket 
(designated 1007-2) on 28 June 1964. Both 
buckets were recovered dry. Mission 1007 
consists of 15,870 feet of Master (F WD) pano- 
ramic film; 15,855 feet of Slave (AFT) panoramic 
film; 203 feet of Index film; and 114 feet of 
Stellar film. 

The Master and Slave panoramic cameras 
operated satisfactorily throughout both phases 
of the mission. The photographic quality and 
interpretation suitability of the panoramic ma- 
terial are good and are similar to those results 
achieved in Mission 1004. The film is compara- 


tively free of degradation, with the exception of 
small out-of-focus areas on most frames of the 
forward camera. This condition is present on 
the Master (FWD) panoramic camera photo- 
graphy of the first phase only (1007-1) and is 
similar to that found in Mission 1004. Despite 
slight vignetting of the format corners the hori- 
zon images are good and are usable for the de- 
termination of vehicle attitude in most opera- 
tional passes. Vehicle attitude appears to have 
been normal throughout the mission. 

The Stellar /Index (S/1) unit functioned satis- 
factorily throughout part one (1007-1). The index 
take is good and the stellar photography contains 
numerous stellar images. During the second 
phase (1007-2), S/I unit operation was erratic. 

Clouds and/or haze obscured or degraded 
approximately 49 percent of the panoramic 


photography. 


GENERAL FLIGHT DATA 


Date of Launch: 19 June 1964 
Orbita! Parameters 


1007-1 1007-2 
Actual (revolution 32) Actual (revolution 96) 


a Period $0.96 min 90.88 min 
| Perigee 100.18 nm 101.58 am 
Apogee 258.44 nm 257.66 nm 
= Eccentricity 00.02188 0.02159 
Inclination Angle §4°59.6' N 84°59.4' N 
ne Perigee Latitude 48°56.0' N 64°27.6' N 
Number of Frames Per Camera 
Camera Master Slave Stellar Index 
1007-1 2,737 2,714 392 392 
1007-2 3,126 3,083 428 428 
Total 5,563 5,797 820 §26 


The last six frames of terminal pass 57D 
(Mission 1007-1) were contained in the 1007-2 
recovery package and are so listed. 
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PART i. CAMERA OPERATION 


l. Master Panoramic Camera No 144: 


The camera was operational throughout 
the mission and the photography is of good 
quality. Diagonal light leak traces associated 
with camera off periods are present in the 
third frame of most camera operations. Al- 
though not severe, shadowgraphs of equipment 
appear at the start and end of most passes. 
Dendritic static traces occur at the frequency 
mark edge in pass 56D, and a few minor corona 
static fogged areas are present throughout the 
mission. Degradation by static discharges, 
however, is minor. In addition to continuous 
rail scratches, emulsion digs are present inthe 
vicinity of the camera number approximately 
0.1 inch into the format in every frame. 

Areas of soft imagery which vary in size, 
shape, location, and degree of softness begin 
in pass 38D and terminate with pass 57D (last 
pass of 1007-1). Although these areas are con- 
fined within 3.0 inches of the supply end of the 
format area they should not be confused with 
the out-of-focus area or soft photography nor- 
mally present in the "bonus'' areas of the 
formats. 

The shrinkage marker near the take-up end 
of the format and the adjacent frame edges are 
ragged from pass 24D to the end ofthe mission. 
Transverse banding, which results from an 
uneven scan speed, is apparent intermittently 
throughout the mission where density levels 
permit observation. 

A Wratten 25 filter was used (in lieu of 
the normal Wratten 21 filter) on this unit.* 
The slit width was increased to provide the 
additional exposure required by the new filter; 
however, the compensation was not adequate 
and the film is slightly underexposed. 


*Result= of the filter experiment are contained in section 6, 
(Wratten 25 filter Experiment) of Part III. 


The imagery of the photography obtained 
from the second phase of the mission (1007-2) 
displays the acuteness of that generally observed 
on the first phase (1007-1). 

2. Slave Panoramic Camera No 145: 


The camera was operational throughout the 
mission and the imagery is slightly superior 
to that of the master panoramic unit. A crescent- 
shaped light leak trace originating at the fre- 
quency mark edge is present within the first 
few frames of some passes. Equipment shadow- 
graphs usually occur within the first and last 
three frames of most camera operations. A 
few dendritic and corona static traces are 
noted throughout the mission; however, degrada- 
tion is minor. A series of emulsion digs and 
scratches approximately 0.1 inch from the for- 
mat edge under the camera number and a second 
series at the frequency mark edge of the format 
are present on each frame of the mission. 
Transverse banding caused by an uneven scan 
rate is noted intermittently throughout the 
mission where density levels permit observa- 
tion. 

3. Master Horizon Cameras: 


A. The port horizon camera operated 
normally throughout the mission. Exposure 
varied from under to adequate. Image quality 
is good and the horizon arcs are unaffected by 
a slight vignetting at the camera number edge 
of the format. Small dendritic static traces 
are present in the formats at the frequency 
mark edge in numerous frames of the mission, 
but do not interfere with the horizon imagery. 

B. The starboard horizon camera was 
operational throughout the mission and the 
exposure was adequate in most passes. Image 
quality is good and the horizon arcs are un- 
affected by a slight vignetting at the camera 
number edge of the format. Small dendritic 
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Static traces are present in the formats at 
the frequency mark edge in numerous frames 
of the mission, but do not interfere with the 
horizon imagery. 

4, Slave Horizon Cameras: 


A. The starboard horizon camera was 
operational throughout the mission. Exposure 
was adequate in most passes and the image 
quality is good. The horizon arcs are un- 
affected by a slight vignetting at the camera 
number edge of the format. 

B, The port horizon camera was operational 
throughout the mission. Exposure was under to 
adequate and the image quality is good. The 
horizon arcs are unaffected by a slight vignetting 
at the camera number edge of the format and are 
usable for determination of vehicle attitude. 
5. Stellar Camera No D43 Reseau No 43: 


This camera was used in the first phase 
of the mission (1007-1) and was operational 
throughout. The first four frames are affected 
by fog. Reflections from the baffle, lamp shield, 
and side curtain degrade all frames. 

Sharply defined, extremely dense linear 
streaks are present intermittently within the 
formats. These are tentatively identified as 
traces of crystallized particles of jettisoned fuel. 

Dendritic static traces are continuous along 
both edges of the film on the last 50 percent of 
the photography. 

Numerous stellar images, including some 
of the sixth magnitude, are detectable on most 
frames. The reseau is visible in all 392 frames. 
The photography is affected by several areas of 
high gross fog of undetermined origin. 

6. index Camera No D43 Reseau No 43: 


This camera was used in the first phase 
of the mission (1007-1) and operated satisfacto- 
rily. The photography consists of 392 frames, 
is considered good, and is comparatively free 
of degradation. Only slight edge fog at the 
camera number edge was noted. 





The reseau is well defined in all frames. 
Exposure is adequate and low to medium con- 
trast prevails, with a few examples of high 
contrast imagery. 

7, Stellar Camera No D54 Reseau No 51: 


This camera was used in the second phase of 
the mission (1007-2) and the photography is de- 
graded by several anomalies. In some instances, 
the shutter remained open during film transport; 
in others, it failed to open or opened only 
partially. Multiple exposures occurred on 13 
frames.* 

The photography is affected by several areas 
of high gross fog and the presence of corona 
and dendritic static traces. Reflections from 
the baffle, lamp shield, and side curtain de- 
grade all frames. The fiducial marks are 
bloomed throughout the second phase of the 
mission (1007-2). Emulsion cracks are present 
on approximately the last 10 feet of material, 
in addition to a plus density abrasion streak and 
associated emulsion cracking which occurred 
on about the last six feet of film. 

Because of the many frames lost due to 
these anomalies, no stellar read-out was accom- 
plished. 

8. Index Camera No DS54 Reseau No 56: 


This camera was used in the second phase 
of the mission (1007-2). The photography con- 
sists of 428 frames and is considered good, 
although the imagery on all frames subsequent 
to frame 3 is distorted at the camera number 
edge of the format. This condition suggests 
that the film was not in the focal plane at the 
camera number edge during exposure. Slight 
edge fog is also present at this edge. Thirteen 
frames contain multiple exposures.* 

Although the reseau is well defined, the grid 
is distorted at the camera number edge. The 


*Corresponding frames of the stellar and index photography 
were multiple exposed. The unit correlation was normal 
throughout the mission. 
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correlation lamps were operational through the 
mission. Exposure ranges from slightly under- 
exposed to adequate and low to medium contrast 
prevails, with a few examples of high contrast 
imagery. The titling is occasionally blocked up 
and/or double printed. 


9. Associated Equipment: 


A. Although imaged outside the format, the 
frequency marks on the master and slave ma- 
terials are flared and reflect into the format 
area. They functioned properly on both the 
master and slave units throughout the mission. 

B. The binary records are good, although 
slightly bloomed on both the master and slave 
materials. Due toa slight shifting of the film, 
the top row of binary images are sometimes 
only two-thirds present. The binary clock ex- 
perienced a total drift of 450 milliseconds dur- 
ing the mission, with the maximum drift for a 
single day being 199 milliseconds. Light number 





18 did not function after pass 104D, frame 61, 
and light number 21 did not function after pass 
52D, frame 52. Single binary records are imaged 
on each frame. 

C. The horizon camera fiducials recorded 
properly throughout, with very little blooming 
noted. 

D. The stellar and index camera correla- 
tion marks operated properly throughout the 
mission. Three of the four stellar fiducials 
were bloomed on the first phase of the mission 
(1007-1). One is bloomed to such an extent 
that it is not usable. 

E, Camera off markers are present as re- 
quired on the material from both panoramic 
cameras. They are imaged singly and in 
their proper position outside the format. 

F, Camera numbers are slightly flared 
but legible on the panoramic material. 
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PART Il. FILM 


l. Film Processing: 


This section provides a descriptive eval- 
uation of the exposure and processing, andcom- 
ments on the exposure, the density, the pro- 
cessing, and the physical condition of the orig- 
inal negative. 

Pertinent data were collected during var- 
ious phases of the processing and more 
thoroughly during the evaluation of the negatives. 
This is a standard procedure. The community 
is informed by cable of any extensive defects 
in the photography which may affect the PI 
suitability of any mission. 

Support organizations provided the pro- 
cessing center with pre-launch samples of the 
actual film used on this mission. These samples, 
along with fresh process control stock, were 
sensitometrically exposed and processed at 
controlled levels of development. A character- 
istic curve was prepared from these sensito- 
meteric strips and is defined as the "Mission 
Material Processing Curve." 

While the film was being prepared for 
processing, it was inspected for physical dam- 
age which could cause processing difficulties. 
During processing, data were recorded giving 
the processing conditions and film footage 
locations where processing changes occur. 
Changes in the normal course of processing 
which may affect the film quality were recorded 
and, after processing, the original negatives 
were examined frame by frame for defects 
and damage. 

Most of the slave material on this mission 
received adequate exposure. Master photog- 
rapny was accomplished through a Wratten 25 
filter (instead of the normal Wratten 21) and 
given only slightly more exposure. The in- 
crease ofthe slit width from 0.200 inches to 0.250 


inches was inadequate to compensate for the 
Wratten 25 filter and the film is underexposed. 
The processing site reported that occasionally 
minimum density values of images on this 
material were on the toe of the sensitometric 
curve, even when processed at the fuil level 
of development. Approximate percentages of 
the panoramic film processed at each level are 


as follows: 
Development Percentage 
Level Waser [Slave 
Primary 2 20 
Incvermediate 24 40 
Fuil 74 40 


The solar elevation varied from a low of 
10°28' on operational pass 52D AFT to a high: 
of 56°31' on pass 118D FWD. Acceptable 
photography was accomplished on all operational 
passes; however, photographs taken at lower 
latitudes where the sun angle was relatively 
high (30° - 50°) received optimum exposure. 

The horizon cameras of each of the pano- 
ramic units received adequate exposure on all 
but the engineering passes. The extreme 
reflectance of a high amount of cloud cover 
caused many frames to be overexposed. Terrain 
exposure, however, is satisfactory. 

The gross fog density readings of the pano- 
ramic film range from a minimum of 0.07 to 
a maximum of 0.19, 

Stellar and index materials received ade- 
quate exposure. 


2. Film Degradations: 

This section lists some of the more notable 
film degradations and a few frames on which 
examples of each can be found. 
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A. Master Panoramic Camera: 


Light Leaks 


Equipment 
Shadowgraphs 


Dendritic Static 


Minus Density 
Streak 


Manufacturing 
Splices 


Emulsion Digs 


Transverse Banding 


Emulsion Scratches 


A diagonal band of plus density re- 
suiting from a light leak appears on 
the third frame in some passes. 
(Example: Pass 6D, frame 03). 


Shadowgraphs of equipment appear 
at the start and end of most camera 
operations. (Example: Pass 2D, 
frame 61; Pass 68D, frame 49). 


Dendritic static traces occur at both 
edges intermittently throughout the 
mission. (Example: Pass 7D, frame 
83; Pass 56D, frame 19). 


Minor, intermittently present through- 
out the mission. Pass 9D, frame 99 
through 104; Pass 20D, frame 08 
through 13; Pass 24D, frame 73. 


Pass 37D, frame 133; Pass 69D, 
frame 82; Pass 103D, frame 41. 


A series of small emulsion digs are 
present near the camera number and 
just inside the format on each frame. 


Apparent intermittently throughout 
the mission. (Example: Pass 57D, 
frames 40,42,43,44). 


Rail scratches are severe and con- 
tinous aithough outside of the format 
area. 


B. Slave Panoramic Camera: 


Light Leaks 


Equipment 
Shadowgraphs 


Dendritic Static 


Minus Density 
streak 


A crescent-shaped patch of fog 
which appears intermittently through- 
out the mission is located approxi- 
mately 9.0 inches from the supply 
end of the format. Pass 02D, frame 
53; Pass 57D, frame 01. 


Shadowgraphs of equipment appear 
at the start of most camera opera- 
tions. (Example: Pass 38D, frame 
192; Pass 41D, frames 47 and 48), 


Dendritic static traces occur at both 
edges intermittently throughout the 
mission. (Example: Pass 54D, 
frames 84 to 87; Pass 72D, frames 
53 to 55). 


Intermittent, minor minus density 
streaks are present throughout the 
mission. (Example: Pass 22D, 
frames 42, 43 and 60). 


Manufacturing 
Splices 


Emulsion Digs 





Pass 2D, frame 02; Pass 86D, frame 
66; Pass D70, frame 79; Pass 103D, 
frame 56. 


A series of small emulsion digs are 
near the camera number and just in- 
side the format on each frame. 


Transverse Banding Apparent intermittently throughout 


Emulsion Scratches 


the mission. (Example: Pass 55D, 
frames 69 to 84). 


Continuous rail scratches are pres- 
ent outside the format area. 


C. Stellar Camera No D423: 


Dendritic Static 


Reflections 


Continuous along both edges on the 
last 50 percent of the photography. 


Reflections from the baffle, lamp 
shield, and side curtain are present 
on every frame. 


D. Index Camera No D43: 


Edge Fog 


Broken Reseau 
Lines 


Slight at camera number edge. 


Minor, but present throughout. 


E. Stetlar Camera No D54: 


Dendritic Static 


Reflections 


Intermittent throughout the material 
but concentrated at the titled edge 
through the first third of the material. 


Reflections from the baffle, lamp 
shield, and side curtain are present 
on every frame. 


Emulsion Cracking Present on the last 10 feet of the 


material. 


F. Index Camera No D54: 


Edge Fog 


Dendritic Static 
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Slight at camera number edge. 


Intermittent throughout the material — 


at both edges. Camera number edge, 


frames 31 and 32; Titled edge, frames 


105 to 111; Both edges, frames 174 
and 175. 
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PART ill. IMAGE QUALITY 


1. Photographic Interpretation (PI) Suitability: 


This is an assessment of the information 
content of photographic reconnaissance material 
and its interpretability. A number of inter- 
related factors are involved, such as the quality 
of the photography, the extent of target coverage, 
scale, weather limitations, and similar con- 
siderations, However, the criteria for assigning 
a PI suitability rating may be reduced to (a) 
the scope of the photographic coverage and (b) 
the degree to which a photo interpreter may 
extract useful and reliable information from 
tie material. 

PI suitability ratings are categorized as 
Excellent, Good, Fair, Poor, and Unusable. 
These ratings refer to the overall interpretive 
value of the photography obtained from a par- 
ticular reconnaissance mission. Individual tar- 
gets may also be assigned PI suitability ratings 
if that is necessary or desirable. The standards 
that determine assignment of the various ratings 
are as follows: 

Excellent; The photography is free of de- 
gradation by camera malfunctions or processing 
faults and weather conditions are favorable 
throughou:. The imagery contains sharp, well- 
defined edges and corners, with no unusual dis- 
tortions. Contrast is optimal and shadow de- 
tails, as well as details in the highlight areas, 
are readily detectable. Observation of small 
objects and a high order of mensuration are 
made possible by the consistently good quality 
of the photography. 

Good: The photography is relatively free of 
degradation or limiting atmospheric conditions. 
Edges and corners of objects are well-defined. 
No unusual distortions are present. Detection 
and accurate mensuration of small objects is 
feasible, but to a lesser degree than in material 
raied as “Excellent.” 


Fair: Degradation is minimal but the acuity 
of the photography is less than optimum. Edges 
and corners of objects are not crisply defined 
and there is loss of detail in shadow and/or 
highlight areas. Detection and identification of 
small objects is possible but accuracy of men- 
suration is reduced by the fall-off in image 
quality and the less-than-optimum contrast that 
prevails. 

Poor: Camera-induced degradations and/or 
weather limitations severely reduce the quality 
of the photography. Definition of edges andcor- 
ners is not sharp. Only gross terrain features 
and culture may be detected or identified and 
distortion of form may exist. Accurate mensura- 
tion of even large objects is doubrful. 

Unusable: Degradation of the photography 
completely precludes detection, identification, 
and mensuration of cultural details. 

2. _PI Suitability for Mission 1007 

The PI suitability of the photography ob- 
tained in Mission 1007 is good. A total of 271 
targets was observed and reported in the pre- 
liminary readout. Of these, only 22 were 
rated as being of poor quality due to cloud 
cover, haze conditions, or high obliquity. High- 
lights of the initial scan performed by the photo 
interpreters are reported as follows: 

(1) Two new test facilities were 
identified. 

(2) One new airfield was located. 

(3) New missile sites were identified. 

(4; Two new electronics and/or com- 
munications facilities were identified. 

(5) 96 submarines were reported. 

It should be noted that the preliminary 
report represents initial scan results only, ac- 
complished in a short time and without the aid of 
the precise analytical and mensural instruments 
normally employed in photographic analysis. 
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More detailed study of the photography may de- 
velop additional information or may necessitate 
alteration of portions of the preliminary report. 

Although the PI suitability of Mission 1007 
is good, the film contains a variety of degrada- 
tions, many of which are porentially capable 
of seriously affecting image quality. Those 
which directly affect the PI suitability are: 

Light Leaks - A diagonal streak of plus 
density is present within the first three frames 
of most panoramic camera operations. Example: 
Pass 06D (FWD) frame 03. Shadowgraphs of 
equipment which occur at the beginning and end 
of most panormic camera operations are minor 
but do degrade the PI suitability. Example: 
Pass 52D (AFT) frame 190. 

Scratches and Abrasions - A series of small 
emulsion digs and scratches are present near 
the camera number and just inside the format 
on each frame of the panoramic material. 
Because of their location at the format edge 
they constitute only a minor degradation. How- 
ever, due to the amount of terrain area which 
is obscured, they would severely degrade the 
photography should they ever occur in a target 
area of the format. 

Atmospherics - Approximately 49 percent 
of the photography is obscured by cloud and/or 
haze cover. 

Image Motion - Characteristically, image 
motion is evident in the first few and last 
frames or each operation of the panoramic 
cameras. Image smear is not severe when 
the unit is operating within specifications. Even 
so, no targets are programmed to fali within 
these frames. 

Image Softness - The Master (FWD) pano- 





ramic Material contains areas of soft focus 
within 3.0 inches of the supply endof the format. 
These soft spots, although varying in size, 
shape, and degree of softness, generally intrude 
from the camera number edge. Beginning in Pass 
39D (1007-1) they continue through 57D (last Pass 
1007-1). Example: pass 56D (FWD) frame 120. 

Minus Density Streaks - A few random minus 
density streaks are present intermittently 
throughout both the Master and Slave material. 
Although extensive streaking of this nature would - 
seriously affect the PI suitability, their degrad- 
ing effect on this mission was minor. 

Transverse Banding - Where density levels 
are adequate to permit observations, transverse 
banding is apparent. This phenomenon, caused 
by an uneven scan rate, is present throughout 
the material from both the Master and Slave 
cameras. 

Frequency Mark Reflection - Although the 
frequency marks are themselves imaged out- 
side of the format, their reflections intrude 
into the image area. The result is a plus 
density veiling of the imagery along the format 
edge. Such reflections are present on all 
panoramic material in this mission and con- 
stitute a minor degradation. 

Solar Elevation - This affects PI suitabil- 
ity to various degrees, depending on terrain 
reflectivity and sun azimuth with regard to the 
vehicle as well as the angular position of the 
sun over the horizon. No cases were noted 
in which the solar elevation was inadequate to 
produce good-quality photography. The solar 
elevation ranged from 10°28' to 56°31’. 

Cloud streaking was noted throughout the 
mission. 
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3. Mission Information Potential: 


The MIP rating is an arbitrary figure 
intended to indicate the quality of the best 
photography obtained in a particular mission. 
It is representative of the camera system's 
maximum capability for recording information. 
Therefore, photography containing adverse fac- 
tors such as atmospherics, low solar elevation, 
and similar degradations is eliminated in the 
selection of the MIP example. The MIP rating 
assigned to a mission is indicative solely of 


‘the camera system's photographic capability, 


exclusive of degradations which are not camera- 
derived. The MIP selection may constitute a 
portion of a frame, one frame,or several frames. 
In any case, the selected examples of best photog- 
raphy are not indicative of the success, quality, 
or PI suitability of the mission as a whole. 
The selections represent only the camera sys- 
tem's maximum capabilities. The criteria which 
govern selection of suitable MIP examples are 
as follows: 

a. The photography must be comparatively 
free of cloud cover and/or atmospheric inter- 
ference. 

b. The selected targets should be at or 
near frame-center in order to minimize obliq- 
uity and similar distortive factors. 

c. No photography affected by system mal- 
functions can be considered for MIP selec- 





tion. This eliminates the first few frames and 
the last frames of the passes since these may 
contain smeared images as a result of incorrect 
scan arm speed. In addition, the selected pho- 
tography must be free of effects induced by 
vehicle pitch, roll, or yaw deviations. 

d. Sun angle must be near optimum. Over- 
exposed or underexposed photography is not suit- 
able for MIP selections. 

e. Preferably, high contrast targets such 
as airfields are chosen for comparison with 
similar targets covered in previous missions 
which have been assigned MIP ratings. 


4. MIP for Mission 1007 


a. First Phase (1007-1) 

Based on the foregoing, frame 109 
(AFT) of Pass 56D is the MIP selection 
of 1007-1. The first phase of the mission 
is assigned an MIP rating of 85 and is 
considered comparable to Mission 1004. 

The MIP frame (Pass 56D, frame 109 
AFT) contains a large airfieldanda missile 
site plus an industrial complex. 

The airfield is located approximately 
mid-frame along both the major and minor 
axis and image quality is such that engine 
nacelles on the larger aircraft are readily 
discernible. The frame is cloud free and 
haze is minimal. 
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b. Second Phase (1007-2) 

The quality of the imagery obtained 
from the second phase of the mission is 
generally equal to that obtained from the 
first phase. It is, therefore, assigned an 
MIP rating of 85 and is considered com- 
parable to Mission 1004. 

The retaining walls, breakwater, and 
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bridges located in the MIP frame (Pass 
103D, frame 155 AFT) display well defined 
edges and corners. They are approximately 
mid-frame along both the major and minor 
axis and no unusual distortions are present. 
Shadow detail, highlight detail, andcontrast 
is optimal and small objects are readily 
discernible. 
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D. Wratten 25 Filter Experiment: 


Slave panoramic photography was accom- 
plished through a Wratten 21 filter. This filter 
is normally employed. The Master panoramic 
camera, however, utilized a Wratten 25 filter 
on this mission in an attempt to improve the 
image quality of the photography. It was hoped 
that the Wratten 25 would eliminate or at least 
minimize the inherent degradation of the Master 
material caused by the back-scattering of light 
into the lens. 

The light transmittance of the Wratten 25 
filter is significantiy less than that of the Wrat- 
ten 21 filter. To compensate for the decrease 
in exposure due to the new filter, the slit width 
was increased from 0.200inches to 0.250 inches. 
This increase was not sufficient to afford full 
compensation; therefore, some material from 
the Master camera was underexposed. In an 
attempt to obtain increased density in the neg- 
ative, 74 percent of the Master material was 
processed at the full level of development as 
opposed to only 44 percent processed at the full 
level for the slave film. Even so, some loss 
of detail in the shadow areas was noted. (Anal- 





ysis of Dmin measurements made by AFSPPL in- 
dicate occasional instances of underprocessing). 

Identical imagery on the master and slave 
negatives which received the same level of 
processing was compared. In general, the 
acuity of the Slave panoramic photography is 
better than that of the Master photography 
throughout the mission. However, in a com- 
parison of that end of the frame looking to- 
ward the sub-solar point a few examples were 
observed where the forward camera image 
quality is better than that of the aft. No 
significant increase in image quality or haze 
penetration due to the use of the Wratten 25 
filter is apparent. 

Such a comparison is, however, incon- 
clusive due to the difference in relative sun 
azimuth between the Master and slave photog- 
raphy. The difference in exposure between 
the cameras furthered hampered the evaluation. 
In future tests it is suggested that a single 
variable be altered in order that any resultant 
changes may then be directly attributed to 
that variable. 
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APPENDIX A. SYSTEM SPECIFICATIONS 


Panoramic Cameras 


Master 
(Fwd) (Aft) 


Slave 


Camera Number 144 145 
Lens Serial Number 1212435 1172435 
Slit Width 0.250"° 0.200": 
Aperture /3.5 f/3.5 
Filter Wratten 25 Wratten 21 
Operational Focal Length 609.602 mm 609.602 mm 
Film Type 4404 (SO-132) 4404 (SO-132) 
Film Length 15800 ft 15800 ft 
Splices 4 4 
Emulsion 55/9/4/4 51/7/4/4 
Static Bench Test 
High Contrast 241 1/mm 243 1/mm 
Low Contrast 150 |/mm 152 i/mm 
Dynamic Test 
ITEK High Contrast 165 t/mm 159 |/mm 
ITEK Low Contrast 126 1l/mm 123 1/mm 
AP High Contrast 172 1/mm 187 1/mm 
AP Low Contrast 105 t/mm 110 |/mm 





Panoramic Camera Number 144 (Master) 
Distortion - Positive (Pincushion) 
Angle Off 


Axis 
Degradation 3 2 


4 
oQ 


359 358 


Distortion 


357 


Panoramic Camera 145 (Slave) 
Distortion - Positive (Pincushion) 
Angle Off 
Axis 
Degradation 3 2 1 0 359 358 357 


Distortion 


Millimeters 005 .004 .002 .000 .001 .002 .003 Millimeters 003 .002 .001 .000 .002 .003 .005 


Stellar and Index Cameras A 


aE SE” 


Camera No D43 D43 

Lens Serial No 10655 813060 
Reseau Serial No 43 43 

Filter NONE Wratten 21 
Aperture {/1.8 £/4.5 
Exposure Time 2 sec 1/500 sec . 
Operational Focal Length Not Available 38.12 mm 
Film Type 4401 (SO 102) 4400 (SO 130) 
Film Length 75 ft 135 ft 
Splices NONE NONE 
Emulsion 7-3-5-4 13-4-4-4 
Perpendicularity of Reseau to Optical Axis » .0004 .0007 
Location of Principal Point Not Reported Not Reported 
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Stellar and Index Cameras B 





[Selle index 
Camera No D54 D54 

Lens Serial No 11296 813052 
Reseau Seria! No 51 356 

Filter NONE Wratten 21 
Aperture f/1.8 f 4.5 
Exposure Time 2 sec 1 ‘500 sec 
Operational Focal Length Not Available 38.63 mm 
Film Type (4401) SO 102 (4400) SO 130 
Film Length 75 ft 135 ft 
Splices NONE NONE 
Emulsion 7-8-5-4 13-4-4-4 
Perpendicularity of Reseau to Optical Axis .0009 -0004 
Location of Principal Point Not Reported Not Reported 


Horizon Cameras 


Starboard Port Starboard Port 
(Take-Up) (Supply) (Supply) (Take-Up) 


Camera Number 144 144 145 145 


Lens Serial Number 812277 812281 812283 812287 
Exposure Time 1.100 sec 1/100 sec 1,100 sec 1,100 sec 
Aperture [6.0 f/6.8 £/8.0 f/6.8 
Filter Wratten 25 Wratten 25 Wratten 25 Wratten 25 
Operation Focal 54.53 mm 54.40 mm 54.51 mm 54.33 
Length 
Average Line,“mm 116 117 123 118 
Radial Distortion 
10° off axis -001 mm .007 mm .606 mm -004 mm 
20° off axis .001 mm -019 mm -017 mm -005 mm 
Tagential Distortion .005 mm .009 mm .006 mm -002 mm 


Horizon Camera 144 









Resolution 


Angle Off 
Axis Deg 0 


a 
poy 
Qo 
i 
or 
to 
© 
tw 
or 
to 
~l 
on 


Radial 
Resolution 184 173 1530114 109 105 46 164 164 144 126 122 118 51 
Tangential 


Resolution 1864 145 





Horizon Camera 145 









Resolution 


Angle Off 
Axis Deg i] 5 10 15 20 25 27.5 


Radial 
Resolution 164 155 162 134 1186 105 46 182 182 144 126 122 105 52 
Tangential 
Resolution 
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HORIZON LENS SETTINGS 
(Viewed from top of vehicle inflight) 














Supply Horizon Exposure 
Time ha) - 
rt X 
Take-Up Horizon Exposure Aperture 
Time 1/100 Sec 
Aperture F/8.0 
Camera No 145 
4 


Supply Horizon Exposure 
Time 1/100 Sec 
Aperture F/8.0 


Take-Up Horizon Exposure 
Time 1/100 Sec 
Aperture F/6.8 


FLIGHT DIRECTION 


NPIC J-7941 (2/65) 
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6. Relative Orientation of Panoramic Camera 
to Stellar /Index Camera 


The Stellar/Index Camera is not calibra- 
ted within the vehicle other than the eingineer- 
ing alignment of the mounting brackets. For 
proper orientation of the S/I1 Package to the 
master panoramic frames, conjugate imagery 
from the index and panoramic frames were 
measured and by integrating these measure- 
ments into the orientation matrix for the S/I 
unit, a set of bias figures were produced for 
the relative orientation of the panoramic frame 
in reference to the S/I computations. 

These orientation figures are shown with 
sign convention. For use of these figures, 
the figure given is added to or subtracted from 
the S/I values given to produce the proper 
orientation of the panoramic cameras. 





All values produced for the final ephemeris 
have been converted using these bias values. 


Mission 1007-1 


Relative Orientation Forward 
Pitch Roll Yaw 


+15°09.3' -0°30.0' +0° 16.2' 


Relative Orientation Aft 
Pitch Roll Yaw 


~15°13.1' -0°15.1' -0°35.3' 


Mission 1007-2 
Because of the S/I camera malfunction, no 
relative orientation bias figures were produced. 
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APPENDIX B. TECHMICAL COMPENDIUM 


The following technical compendium is a 
random sampling of data pertinent to this 
mission. 

The cloud categories are represented by 
numbers 1-5. Each frame listed is considered 
from west to east (scene oriented) and is re- 
corded in one-quarter frame increments. 

The values of the numbers are: 

1= 0-10 percent cloud cover 
2= 11-25 percent cloud cover 
3 = 26 - 50 percent cloud cover 


4= 51 - 99 percent cloud cover 
5 = 100 percent cloud cover 


In this report: 


Solar Elevation is the angular eleva- 
tion of the sun above a plane tangent to the 


os 


surface of the earth at nadir. A minus 
solar elevation indicates that the sun is 
below the plane. 


Solar Azimuth is the angular measure- 
ment of the rays of the sun measured from 
true north clockwise. 


Altitude is expressed in nautical miles, 
considering a nautical mile to be 6,080 
statute feet. 


Exposure is expressed in fractions of a 
second and is computed from scan rate and 
slit width. 


Density values all include gross fog. 
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Mission 1007 F orward 


2 





D01 06 5444 S1°OO'N 145°10'W 15n47' 44°50" 260° 14°55’ -0P11' 0.37 2.04 1.67 0.17 
Doi 11 3455 5013 N 14503 W 15 48 4459 261 1459 -010 0.66 2.06 1.40 0.16 
DG2 09 4444 7053.N 175 00W 15 35 3743 244 1505 -008 0.80 2.12 1.32 0.11 
DO 52 1112 6332N 17109W 15 51 4102 252 1447 -014 0.26 2.12 1.66 0.14 
BOG 07 3344 53 49N 10002 E 15 02 4499 246 1444 003 0.31 2.18 1.87 0.16 


1.72 
2421 4242N 101346 15 11 4620 259 1544 -018 99.9 1/268 0.63 1.14 0.51 0.28 2.15 1.87 
4422 3341N 10218E 1516 4611 270 1411 -028 90.3 1/269 0.65 1.38 0.73 0.39 2.23 1.84 0.17 
1343 55 44N O7647E 15 00 4401 244 1453 012 104.2 1/254 0.68 1.22 0.54 0.35 2.97 1.92 
1 


06 
04 
04 
06 
08 
D06 34 04 4212 4935 N 10044E 15 06 4526 951 1493 -001 101.8 1/261 0.59 1.17 0.58 0.48 2.20 
a3) 
04 
07 
07 2231 4602N O7621E 15 08 4605 254 1455 -010 100.7 1/268 0.62 1.52 0.90 0.50 2.19 


DOT 145 04 T1ll 3439N 07923 15 16 4622 968 1513 -044 99.3 1/270 0.34 2.01 1.67 0.23 2.19 1.96 0.10 
DOT «(160 06 1233 2919N O7942E 15 16 4540 275 1457 -045 99.8 1/269 0.36 1.13 0.77 0.28 2.19 1.91 0.10 
Dos 20 OF 4343 5845N MO21R 14 55 4308 241 1459 -011 105.5 1/255 0.69 1.15 0.46 0.46 2.16 1.70 0.15 
Dos 53°07 1111 5338N 08130E 15 01 4443 246 1452 -002 103.1 1/262 0.42 1.22 0.80 0.39 1.70 1.31 0.17 
DOs 82 07 2111 4912N O82 13 E 15 05 4544 252 1437 005 101.5 1/267 0.36 1.60 1.24 0.36 2.02 1.66 0.17 


D9 =102 OF 2111 4609N 08237E 15 07 4613 955 1437 -007 100.5 1/268 0.56 1.40 0.84 0.42 2.22 1.80 0.18 
D206 13 04 FNL S3IIN 14010E 14 57 4531 246 1430 021 101.7 1/263 0.30 1.18 0.88 0.27 1.64 1.37 0.18 
D26 44°06 T1111 4526N 14055 15 Of 4639 252 1506 010 100.3 1/267 NR NR NR 0.23 1.95 1.72 0.17 
D2] 17 O07 4244 5135 N 11736E 14 56 4600 248 1522 -000 101.1 1/2964 0.46 1.07 0.59 0.32 2.27 1.95 0.17 

21 60 O07 4432 45 (2 N LINSOE 15 03 4717 255 1448 6901 99.6 1,269 0.48 1.36 0.68 0.41 2.19 1.78 0.16 


B21 66 OF 4311 4105 N Tin54E 15 63 4740 255 1415 .005 99.2 1/269 0.40 1.40 1.00 0.37 2.22 1.85 0.17 
D21 115 06 1111 3641N 11916 15 OF 4745 264 1442 -010 99.2 1/970 0.62 1.61 0.99 0.32 2.20 1.88 0.18 
D21 (119 0G L111 3604N 11919E 15 08 4744 266 1444 -008 99.1 1/269 0.48 1.51 1.03 0.32 2.15 1.83 0.17 
D22 17 03 5534 5624.N O93 49E 14 52 4438 242 1427 O11 102.8 1/262 NR NR NR 0.40 2.17 1.77 0.18 
_ 67 OF 3331 3n22N O9617E 15 O07 4751 263 1432 -099 99.1 1/269 0.80 2.22 1.42 0.50 2.24 1.74 0.17 


353 23 OT 4444 55 30N OTL IGE 14 54 4459 240 14634 005 102.3 1/263 0.64 1.10 0.46 0.44 2.24 1.80 0.14 
D230 37 OF 4443 53 21N 07135 E 1455 4539 246 1442 -000 101.6 1/285 0.61 1.24 0.63 0.44 2.18 1.74 0.17 
D230 «59 (OF 4444 4725N 07230E 15 01 4403 253 1507 -009 100.0 1/267 1.06 1.48 0.42 0.70 9.24 1.54 0.16 
D23 85 OT 1111 43 OON O73 01 E 15 04 4741 258 1525 -014 99.3 1/270 0.59 1.58 0.99 0.32 2.09 1.77 0.17 
D23° 133 (06 4344 3611 N OTS 36E 15 07 4755 266 1437 -017 99.38 1/270 0.35 2.09 1.74 0.30 2.22 1.92 0.12 


1.74 0.16 
1.47 0.17 


D24 11M 4344 G4 57N (4527E 14 39 4116 231 1459 -003 196.8 1/250 0.50 1.44 0.94 0.50 
D4 64 0h L1IT S643 N O45 03 E 24 51 4455 243 1445 002 102.7 1/964 0.32 1.52 1.20 0.31 


. 


more Nw = 0 
N wo =r to 
S Ika 

— 

El 

to 


D4 sth OT T1il S416N 04534 E 14 54 1526 242 1446 007 101.8 1/965 0.34 1.15 0.81 0.32 . 0.17 
D24 141 OF TLIT 4502 N O495TE 15 02 4751 255 1446 -032 99.6 1/269 0.48 1.68 1.20 0.22 1.75 0.14 
D25 is OT 1111 543 06N O2556E 14 55 4550 246 1437 -010 101.4 1/266 0.38 1.35 0.97 0.38 1.84 0.17 : 
D3é 13°96 111E 7246N 12611 E 14 12 37 29 216 1527 007 109.9 1/285 0.36 1.31 0.95 0.32 2.00 1.68 0.17 
D6 52.05 5435 5001 N 135 06E 1452 4723 246 1526 -010 100.2 1/263 0.45 0.96 0.51 0.40 2.23 1.83 0.18 
D36 Ts 04 1244 4559 N HIS3SE 14 55 4816 250 1514 006 99.6 1/265 0.58 1.15 0.57 0.30 2.24 1.94 0.18 d 
D37 17 4 4444 GLIBN 112M E 1450 $706 246 1502 -003 100.4 1/260 NR NR 0.48 0.64 2.21 1.57 0.18 4 
D37 92 04 4344 A942 N LIS YEE 14:59 1906 260 1505 010 99.6 1/265 0.94 1.69 0.75 0.61 2.24 1.83 0.17 d 
D3T 124 08 4433 82 OG N LTE SYE 15 Oe ASOT 270 1440 -012 100.2 1/964 1.10 1.58 0.48 0.52 2.21 1.69 0.18 
Dit 155 (4 4412 2925 N 114 0NE 15 04 4836 273 1457 -001 101.5 1,269 0.38 1.40 1.02 0.32 2.92 1.90 0.17 
D3s 019 (4 4433 Sk OA N OSTSZE 14 0! 4502 225 1447 -012 109.3 1/254 0.55 1.10 0.55 0.48 2.27 1.79 0.16 
Das 46 (4 TIT) 4629 N (MOAN E 14 93 4753 24T 1526 -017 99.9 1/260 0.43 2.09 1.66 0.35 2.17 1.82 0.16 
Din 150 (8 4214 3220N O91 OTE 15 02 49u3 270 1439 -039 100.8 1/262 0.54 1.60 1.06 0.97 2.19 1.92 0.10 
D3a 06 05 1444 S502 N O65 00E 14 42 4455 24n 1521 -028 102.2 1/950 0.32 1.34 1.02 0.27 2.23 1.96 0.16 
D329 79°06 2332 5425 N O6F 45 E 1446 4695 240 1508 -010 101.1 1/959 0.66 1.23 0.57 0.37 2.96 1.89- 0.17 
Dan 06 OF 3U33 S902 N OL SSE 14 01 4433 225 1456 -006 102.5 1/250 0.41 1.45 1.04 6.98 2.23 1.95 0.17 
Div TO O68 F111 4902 N O83 51 E 14 10 4754 237 1457 -008 100.6 1/263 0.39 1.62 1.93 0.36 1.75 1.39 0.17 
D400 11t 8 2333 4242 N (4437E 14:15 4904 243 1504 -006 99.6 1/265 0.48 2.14 1.66 0.29 2.97 1.98 0.16 


- 
mn 
we 


vw 


D41 In % 4443 ST VAN OIYZTE 4 42 4515 esr 1501 003 101.9 1,255 NR NR NR 0.62 2.97 0.17 
D41 16 14 444 SE LYN OL94UE M4 4h 1 3T 2ts 1456 607 101.6 1.255 NR NR NR 0.96 2.26 1.32 0.17 
NOTE: NR denotes no reading. ND denotes no data, 
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FOP-SECREF 
CORONA 


were. ES ge Ae 





im 3 


Neil 


Bee naa 





DS4 


D70 


DT2 
D3 
Dsi5 


bse 
D&7 
Drs 
Dss 
B95 


D99 
D9 
D101 
D0 
D101 


D101 
Dit? 
Dtm 
Bite 
Dim 


Dime 
Dtixs 


NOTE: 


ta6 


94 
155 
176 


266 
56 


S& BRSRE KRBSRS KES 


ceo 
S88 


06 
07 
06 
06 


05 
05 


05 


ov 
06 
07 
07 
oF 


07 
nT 


r112 


1111 
1lil 
1121 


4344 
2212 
9999 


2344 
5445 


1111 
1112 
Hil 
4542 
bi21 


111i 
1223 
1112 
4311 
3334 


3344 
1tl4 
5444 
9444 
4444 


4334 
11il 
4311 
1122 
5411 


4412 
444 


39 45.N 
54 24.N 
54 52.N 
45 39.N 
57 49N 


48 10N 
4255 .N 
35 40N 
43 00N 
36 36 N 


25 44N 
76 31N 
67 20N 
55 37N 
55 24.N 


41 22N 
63 24.N 


NK denotes no reading. 


164°24'W 
115 16 E 
120 23 E 


127 53 E 
129 34 E 
130 32 & 
106 O7 £ 
106 38 E 


107 43 E 
108 20 E 
108 51 E 
082 23 & 
083 17E 


0% 10E 
065 05 E 
085 37 E 
085 55 E 
066 07 E 


074 17E 
049 31 E 
6 36 E 
G27 39 E 
157 38 E 


13635 E 
WTIE 
089 39 E 
091 33 E 
092 06 E 


092 44 E 
O50 14 E 
062 51 E 
066 08 E 
066 53 E 


065 53 E 
OH 45 E 


14h39' 


41 


£3°55' 285° 


34 53 
37 27 


45 22 
48 32 
$0 19 
47 24 
48 27 


50 27 
50 54 
49 44 
46 05 
47 27 


40 14 
50 47 
50 53 
50 17 
46 53 


49 50 
39 39 
44 23 
48 50 
50 12 


AT 33 
48 56 
49 34 
49 40 
52 61 


52 08 
50 12 
50 23 
50 42 
52 59 


53 10 
48 53 
48 44 
51 11 
17 46 


52 03 
33 35 
49 00 
53 44 
54 45 


5419 
3416 
4219 
47 31 
49 16 


5411 
42 50 


ND denote~ no data. 


CORONA 


Mission 1007 Forward 


213 
214 


238 
251 
255 
240 
249 


256 
266 
278 
238 
240 


251 
258 
270 
275 
240 


240 
219 
230 
239 
252 


228 
249 
285 
246 
267 


264 
247 
247 
242 
254 


255 


218 
232 


252 
224 


ND 
15%80' 
15 28 


14 26 
15 15 
15 14 
14 56 
15 01 


14 16 
14 22 
14 33 
14 57 
14 29 


14 53 
1§ 17 
14 31 
14 36 
14 41 


14 56 
14 56 
15 19 
15 00 
14 26 


15 11 
14 55 

ND 
14 48 
14 37 


15 35 
14 57 
15 17 
14 37 
14 56 


15 23 
15 01 
15 09 
15 i4 
14 11 


14 57 
15 19 
14 49 
15 12 
15 25 


14 12 
14 32 
15 03 
1451 
14 42 


14 55 
15 15 


-0 13 
-0 08 
-015 
-0 31 


-0 28 
-0 18 
-0 23 
0 01 
-0 07 


-0 22 
-0 07 
014 
0 07 
-0 05 


-0 16 
-0 07 
-0 10 
-017 
-0 20 


-0 05 
-0 07 
-0 30 
-017 


-017 
0 06 
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whoa S lakh 
CORONA 


100.8 


99.9 
105.6 
102.2 
100.8 
100.0 


100.5 
100.1 
109.2 
100.1 
103.4 


103.0 
100.3 
100.4 
100.8 
102.6 


103.0 
100.6 
100.6 
101.1 
100.9 


101.9 


101.0 
103.5 
106.0 


112.4 
105.0 
101.7 
101.0 
101.1 


104.2 
101.2 


1/260 
1/255 
1,260 


1/264 
1/247 
1/258 
1/261 
1/265 


1,260 
1/262 

/239 
1/262 
1/256 


1/257 
1/283 
1/263 
1/262 

/259 


1/258 
1/268 
1/258 
1/262 
1/261 


1/260 
1/258 
1/263 
1/258 
1/251 


1/237 
1/250 
1/260 
1/264 
1/265 


1/257 
1262 


0.40 
0.41 
0.27 
0.32 
0.29 


0.62 
0.27 


0.52 


0.45 
NR 
0.49 
0.34 
0.39 


0.36 


1.65 


1.19 


2.18 
1.65 
1.34 
NR 
1.86 


1.83 
1.14 
1.23 
1.45 
1.14 


0.80 
NR 
1.14 
NR 
1.68 


1.22 

NR 
0.88 
0.74 
1.08 


1.30 


0.69 
0.62 
0.37 
0.32 
0.34 


0.86 
0.14 
0.26 
0.71 
0.82 


1.25 
1.62 
0.66 
1.04 
6.09 


0.61 
0.91 
NR 
NR 
0.42 


1.34 
0.92 
0.91 

NR 
0.97 


1.45 
1.58 
0.79 
0.95 
0.68 


0.16 
NR 
0.866 
NR 
0.31 


0.77 
NR 
0.39 
0.40 
0.64 


0.92 


NR NR NR 





[remean_} 


bhilaleLiai/ 


0.54 
0.27 
0.27 
0.29 
0.38 


0.35 
0.43 
0.35 
0.54 
0.66 


0.30 
0.87 
0.41 
0.43 
0.37 


0.50 
0.34 
0.44 
1.06 
1.15 


0.34 
1.02 
0.30 
0.25 
0.34 


0.29 
0.40 





2.36 
2.12 
2.26 
2.22 
2.26 


2.29 
2.14 
2.16 
2.15 
2.10 


2.20 
2.16 


Det ett pee 
& wy & 
So ow te 


1.70 
1.90 
1.97 
1.83 
1.79 


1.87 
1.82 


1.60 






0.12 


0.16 


0.17 
0.11 
0.10 
0.17 
0.16 


0.17 
0.17 
0.17 
0.17 
0.17 


0.17 
0.16 
0.19 
0.18 
0.13 


0.18 
0.17 
0.18 
0.15 
0.18 


0.12 
0.17 
9.19 
0.18 
0.16 


0.17 
0.16 
0.17 
0.17 
0.17 


6.17 
0.16 
0.17 
0.18 
0.18 


0.12 
0.16 


CORONA 
RO SORELONEOTSSEN: 





Mission 1007 Forward 


[remem Jaa 


af 





D103. «96 OT 4323 57°16'N 043°38'E 14h15' 48°17" 232° 15°40" 0°07" 5 0.38 1.42 1.04 0.33 2.18 1.85 0.16 
D103 150 OF 5237 4855N O45 11E 14 24 5202 242 1427 -033 ‘ 0.68 1.44 0.76 0.37 2.26 1.91 0.18 
D103 178 O7 1233 4431N O45 44E 14 37 5329 250 1431 -035 . 1.08 1.88 0.85 O47 2.24 1.77 0.11 


D104 15 06 4293 5640N O2057E 14 15 4838 230 1515 -006 101.1 1/262 0.31 1.27 0.96 0.26 2.21 1-93 0.16 
D104 26 OF 1111 5439N 02193E 14 15 4938 232 1518 -006 101.3 1/262 0.31 1.35 1.04 0.26 2.05 1.77 0.16 
Di04 76 OF 1214 4711 N O82935E 14 23 5243 242 1458 001 102.6 1/259 0.47 1.52 1.05 0.33 2.22 1.89 0.15 
D115 16 06 143 7552N 11830E 13 20 3628 201 1435 O04 103.1 1/2854 NR NR NR 0.41 2.02 1.61 0.11 
Dii5 67 06 3333 7421N 12930E 13 54 4804 214 1415 -012 102.7 1/280 0.38 1.02 0.64 0.29 2.20 1.91 0.16 


Dti1é6é 26 O5 1111 5057N 10610E 14 16 35158 236 1427 -017 102.7 1/2568 0.85 1.28 0.93 0.32 2.16 1.84 0.17 
D116 53 06 3333 41 10N 10931E 15 12 5516 261 1448 006 106.0 1,258 0.89 1.81 0.72 0.40 2.24 1.64 0.15 
Dli7 22 O7 1111 5537N O64 99E 24 10 4946 299 1514 -015 101.8 1/960 0.32 0.94 0.62 0.30 2.17 1.87 0.18 
DI17 152 O05 21129 3151N O8714E 14 27 5627 266 1501 -027 111.2 1/938 0.60 1.84 1.24 0.92 2.17 1.95 0.10 
Dil6 13 05 3444 SO14N O4014E 12 35 3256 180 1486 -002 104.3 1/251 NR NR NR 0.55 1.86 1.33 0.08 
Dtl8 141 O7 3483 6157N O6017E 14 03 4648 224 1535 -007 101.4 1/262 0.42 1.18 0.71 0.36 2.28 1.87 0.17 
DI1S 177 O07 3333 5523N 06142 E 14 10 4958 231 1504 -039 101.9 1/2960 0.56 0.87 0.91 0.42 2.27 1.85 0.16 
Diis 239 OF 1111 4537N O63 15E 14 19 5411 243 1450 -047 104.5 1/955 0.45 1.58 1.13 0.34 2.28 1.94 0.12 
DiiS 298 OF 1111 3559N O64 OBE 14 25 5620 258 1535 -033 108.9 1/249 0.44 0.90 0.46 0.26 1.38 1.12 0.08 
Di19 «661 06 4422 6345N O8625E 13 56 4503 220 1514 -006 101.4 1.261 0.28 1.07 0.79 0.28 2.10 1.82 0.15 


D119 181 06 2122 4459N O4030E 14 19 5426 245 1423 -023 104.8 1/254 0.54 1.56 1.02 0.42 2.20 1.78 0.16 

Dii9 2232 OF 1122 3617N O41 068 E 14 24 5607 256 1412 -O17 107.8 1/245 0.35 1.36 1.01 0.26 2.16 1.90 0.12 

Di20 820 06 2224 5307 N OL630E 14 12 51121 233° ND ND 102.5 1/256 0.68 1.30 0,62 0.61 2.20 1.59 0.17 
2 


Di20 0 «555 «(06 «64122 4733 N O1T22E 1416 5337 239 ND ND 104.0 1/254 0.60 1.58 0.96 0.45 2.22 1.77 0.16 
ee TT Emm EeE—— ee eee 
NOTE: NR denotes no reading. ND denotes no data. 


Mission 1007 Aft 









51°53'N 145°22'W  15n07" 44°36" 
DOl 12 O6 4445 S5056N 14513 W 15 07 44 50 
DO2 15 Of 4334 TO46N 175 089W 14 33 37 45 
DM 58 O05 1112 6825 N 17111 14 51 4103 
DO 12 M8 3344 3355 N O9957E 15 02° $4 97 


1.77 0.26 2.22 1.98 0.15 
0.65 0.37 2.31 1.94 0.17 


D6 39 03 4212 4939N 10040 E 15 16 4526 -1519 -0008 101.5 1/325 0.38 1.04 0.66 0.388 2.27 1.89 0.21 
DOG 56 Of 2421 4238 N 10131 E 15 11 4620 -1422 0000 99.6 1.330 0.52 0.78 026 0.338 2.24 1.91 0.10 
DO 114 O44 4422 3345 N 102158 15 16 4612 -:537 -0025 99.3 1/3836 0.66 1.55 0.89 0.42 2.33 1.91 0.16 
DA 130 (OF 1443 55 41 N O76 44 15 00 4401 -15.09 0007 103.6 1/320 0.78 1.42 0.64 0.45 2.34 1.89 0.15 
DY 5 OF 2231 4604N O76 17 E 15 ON 4605 -1457 -0010 100.4 1/333 0.47 1.22 0.75 6.37 2.26 1.89 0.11 


BOT 150 G8 1111 3448N O79 20E 15 15 4622 -1446 -0046 99.3 1/387 0.59 2.20 1.61 0.30 2.32 2.02 0.10 
DOT 155 66 1233 2919N O7939E 15 16 4540 -1503 -0046 99.9 1/337 0.33 1.12 0.79 0.33 2.28 1.95 0.10 
DOS 25 (06 4343 5651 N OBOIGE 14 55 4307 -15 00 -0013 105.2 1/318 0.50 1.30 0.80 0.50 2.18 1.68 0.12 
DOO 58 (06 «1111 33 40N O31 296E 15 O01 4442 -1510 -0004 102.7 1/926 0.50 1.50 1.00 06.50 1.88 1.33 0.15 
BOS ST v 2111 4911 N O82 1GE 15 66 4544 -1522 0002 101.2 1/3382 0.52 1.47 0.95 0.49 2.14 1.65 0.15 


DUS 107 06 2111 4607N O82934 E 15 OF 4614 -1519 .0009 100.4 1/833 0.82 1.72 0.90 0.51 2.30 1.79 0.15 
De OF NG TTL S53 OON 13946E 14 55 4455 -2536 0011 102.0°1/319 NR NR NR 0.28 1.73 1.45 0.16 
D2) 3400 OT 1112 S048N 14031 E 14 59 4605 -1501 0017 100.7 1/331 0.34 0.90 0.56 0.28 1.79 1.51 0.18 
D2i 22 Sh 4244 5140N LIT SDE 14.55 4359 -14435 -0005 100.9 1/829 0.62 1.06 0.44 0.44 2.34 1.90 0.15 

21 650 06 4432 45 OF N Lin 26 15.03 4727 -15 14 -0002 99.5 1,384 0.94 1.65 0.71 0.54 2.31 1.77 0.15 


-~ 34. 


POPR-SECREF 
CORONA 





CORONA 
NO-FORMON-BIGEEM 









TOeg Fog 


f renew ff unarno 
lifatais| 


D21 91 06 4311 41°05'N 118°S1'E 15h05' 47°40* -15°40' -O0°LL' 99.1 1/336 0.70 1.48 0.78 0.38 2.31 0.16 
D21 120 O06 1111 3640N 11913 E 15 08 4745 -1513 -0008 99.2 1/836 0.42 1.35 0.93 0.26 2.00 1.74 0.10 
D21 124 06 1111 3603N 11916E 15 09 4744 -15089 -0008 99.3 1/336 0.89 1.42 1.08 0.31 2.10 1.79 0.10 
D22 21 O08 5534 5639N 09342E 14 57 4433 -1525. 0009 102.5 1/824 NR NR NR 0.62 2.29 1.67 0.15 
D22 72 08 3331 3827N O96 14E 15 O7 4751 -1536 -0026 99.2 1/384 0.65 2.25 1.60 0.38 2.25 1.87 0.10 


=< D23 28 «406 4444 S535 N OTL 05E 14 53 4458 -1518 0002 102.0 1,327 0.89 1.60 0.71 0.70 2.34 1.64 0.15 
D23 42) «406 «4443 :5325N O7132 E 1455 4538 -1513 -0005 101.3 1/829 0.45 0.93 0.48 0.28 2.27 1.99 0.10 
D23. 64 «4603 (4444 4730N O72 296E 15 01 4702 -1446 -0006 99.8 1/333 0.88 1.32 0.49 0.49 2.29 1.80 0.10 
D238 6930-06 «1111 43 O4N O72 57E 15 O04 4740 -14299 -00 18 99.3 1/335 0.36 1.20 0.93 0.25 1.78 1.53 0.09 
D23 138 06 4344 3J613N 073 33 E 15 07 4755 -1526 -0018 99.3 1/336 0.42 2.20 1.78 0.42 2.27 1.85 0.09 


D24 17 05 4844 G454N 04524 E 14 39 4118 -1502 -0007 106.2 1/313 0.82 1.17 0.385 0.67 2.35 1.68 0.15 
D24. 69 «(O07 «1111 5644N O4759E 1451 4436 -1418 0005 102.4 1/327 0.40 1.60 1.20 0.35 1.85 1.50 0.14 
D24 85 OT I11E 5416N G45 30E 14 54 4596 -1513 0007 101.5 1/330 0.40 1.52 1.12 0.35 1.74 139 0.15 ° 
D24 146 «O07 1111 4457N 04954E 15 02 4731 -1511 -0031 99.5 1/386 NR NR NR -0.25 2.07 1.82 0.11 
7 D25 24 O06 1111 53 02N O25 53 E 14 55 4551 -1514 -0013 101.1 1/329 0.56 1.52 0.96 0.48 2.30 1.82 0.14 


1411 3732 -1427 0006 109.0 1/295 0.28 1.05 0.77 0.22 2.08 1.81 0.10 
14 52 4722 -1432 -0011 100.4 1/323 0.54 0.84 0.30 0.38 2.99 1.91 06.10 
1455 4815 -1450 08 06 99.6 1/326 0.61 0.90 0.29 6.35 2.32 1.94 0.14 
14 50 4705 -1450 -0004 100.3 1/321 NR NR NR 0.85 2.28 143 0.14 
1455 4905 -1459 0011 99.6 1/326 0.62 1.52 0.90 0.53 2.26 1.73 0.10 


D364 #19 O58 «©1111 7241N 126 12 
D356 57 2 $435 5005 N 135 02 


15 04 4636 -21504 -0001 101.8 1/823 NR NR NR 0.39 2.26 1.87 0.14 
14 44 4509 -1515 -0013 101.8 1/317 0.79 1.52 0.75 0.64 2.33 1.69 0.14 
14 52 4752 -1427 -0021 99.8 1/325 0.30 2.04 1.74 0.25 2.19 1.94 0.08 


E 
E 
E 
E 
E 
DAT 125 O04 4433 3446N 113468 15 01 £908 .1517 -0013 100.3 1/325 0.83 1.42 0.59 0.37 2.21 1.84 0.09 
. E 
£ 
E 
E 15 02 4903 -15 168 -0038 101.0 1/326 0.44 1.20 0.76 0.25 2.08 1.83 0.07 
E 


D3$ if) «6058: «(1344 5SROTN 064 55 14.430 4453 -1437 -00 16 101.9 1/316 0.53. 1.68 1.15 0.32 2.97 1.95 0.16 
D3S 34 «404 #2332 S54 25N 06544 E 1446 4614 -1455 -00 12 100.9 1/322 0.84 1.24 0.40 0.57 2.30 1.73 0.15 
D4O0 12 038 3233 SASBN O41 51E 1440 4435 -1504 -0008 102.1 1/915 0.42 1.50 1.08 0.38 2.29 1.91 0.15 
a D40 75 «(Ob 1111 4902N O43 48E 14 51 4753 -1452 -0008 99.9 1/326 0.52 1.93 141 0.44 1.93 1.49 0.15 
oo D40 116 08 2333 4239N O4434E 1455 4904 -1451 -0010 99.6 1/328 0.50 2.20 1.70 0.38 2.30 1.92 0.16 
D4: 15) (08 4443 STAIN O1993E 14 43 4513 -1500 -0007 101.6 1/3168 NR NR NR 0.60 2.25 1.65 0.10 
D4i 21 G8 53444 SEIRBN O19OSGE 14.43 4535 -1509 0006 101.3 1/320 NR NR NR 0.70 2.18 2.48 0.10 
D499) «6©620«(00 «1111 6220N 16446W 14 32 49355 ND ND 102.7 1/229 0.49 1.02 0.53 0.40 2.12 1.72 0.10 
D5200«120-«OO5 4421 TESIN LIS 19E 15 41 3533 -1429 0000 109.7 1/298 NR NR NR 0.61 1.95 1.84 0.07 
D52 35 «44 1211 73 089N 12014E 14 02 3759 -1431 0027 107.4 1/302 0.34 1.65 1.31 0.28 1.86 1.58 0.09 


a : a 


D52 66 03 4443 SA3RN 12745E 14: 
D52 120 03 1444 5010N 129-30E 14 


36 45 44-1529 -0093 101.4 1/319 NR NR NR 0.60 2.25 1.65 0.08 

4 
D52 171 «O05 2344 4214N 19029 E 145 

4 

4 


6 

a> 4847 -144i -0013 100.0 1/3826 6.83 1.74 0.91 0.46 2.28 1.862 0.15 

1 5027 -1446 0002 100.0 1/926 0.35 1.32 0.97 0.81 2.20 1.89 0.12 

1 4742-1501 -0007 100.4 1,321 0.64 1.25 0.61 0.36 2.27 1.91 0.15 
4643-1456 -0008 100.0 1/325 0.47 1.48 1.11 0.96 2.94 1.96 6.14 


D583 13° «03 «2211 53 47N EOE OBE 14 
D530 3880 (06 «1112 5039 N T0635 E 14 


Ds} 54 O05 1129 4148N 10741 E 1451 5034 -1551 -0007 100.2 1/325 0.64 1.10 0.46 0.36 1.97 1.61 0.10 
D532 102 05 3281 3414 N 108 ITE 14 55 5052 -1532 -0007 101.6 1/322 0.55 1.47 0.92 0.40 2.18 1.78 0.10 
D53 16 O06 3444 2446N 10K 45E 1459 4930 -150i -0003 105.6 1/913 0.84 1.27 0.43 0.48 2.26 1.78 0.12 
D4 1s 04 4344 STOR N ORDSLE 14 37 4629 -15 10 -0016 101.0 1/320 0.86 1.45 0.59 0.67 2.27 1.60 0.14 
D54 39 03 4444 5345 N ORF IZ E 1441 4745 -1534 -0022 100.4 1/824 0.54 1.26 0.74 0.47 2.23 1.76 0.11 


D54 5% 8 4411 46811 N ON4 NEE 1445 4927 -1500 -0015 100.0 1/326 1.07 1.54 0.47 O38 2.15 1.77 0.10 
D54 1120 Of 1222 3945 N O85 OLE 14 51 5051 -1449 -0007 100.6 1/326 0.99 1.10 0.11 0.58 2.09 1.51 0.07 
D54 160 2 2344 3212 N O85 34 E 1455 5049 -1524 -0022 102.6 1/321 NR NR NR 0.28 2.07 1.79 06.08 
D54 195) (06 4345 2655 N ORF SIE 14 57 5004 -1518 -0026 104.6 1/316 NR NR NR 0.65 2.14 1.49 0.09 
Dis 3h OF 5423 S55 2tN OGD E 1448 47:13 -1515 -0002 100.6 1/9294 NR NR NR 0.45 2.24 1.79 0.09 


SOTE: NR denote= no rvading. ND denotes no data. 
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D55 05 1112 46°00'N 061°33°E 14h47' 

D56 19 Of 1111 6945N O31429E 14 13 

D56 74 04 2111 6102N 03545E 14 31 

D356 109 04 1111 5534N O8710E 14 38 

D56 180 05 1111 4433N O3652E 14 47 

D57 19 02 4344 5356N 01440E 14 39 0.54 2.24 1.70 0.10 
D57 40 04 1112 5039N O1S14E 14 42 0.30 2.26 1.96 0.14 
D65 16 O07 2292 2103N 165 07W 14 56 0.16 2.18 2.02 0.10 
D668 42 04 2344 49949N 12411E 14 39 0.32 2.23 1.91 0.14 
D69 65 NR 4445 3305N 10255E 14 49 0.80 2.19 1.39 0.10 
D70 82 03 1111 3442N O7958E i4 47 0.20 2.12 1.92 0.08 
Dil 65 03 1112 4818N 05549E 14 36 0.28 2.25 1.97 0.10 
D72 95 Of 1112 4754N O83 QE 14 36 0.42 2.26 1.86 0.14 
D538 24 «03 4542 4912N 141408 14 31 28 2.00 1.72 0.08 
DS5 68 04 1121 4033 N OST700E 1436 0.46 2.28 1.62 0.09 
DS6 127 O08 1111 3949N OM 14E 14 36 0.34 2.19 1.85 0.09 
DST 47 05 1223 5426N O4925E 14 26 0.42 2.35 1.63 0.14 
Dss 13 O4 1112 5447N 02634E 14 24 0.49 2.30 1.61 0.13 
Dsk 52 04 4311 4540N 027353E 14 29 0.72 2.34 1.62 0.15 
D9S 26 Of 3334 5753 N 15734 E 14 16 0.30 2.12 1.82 0.12 
D299 36) 08 B44 4H 13N 13632 E 14 25 0.40 2.28 1.68 0.09 
D9 69 04 L114 42 55 N I37 09 E 14 29 0.16 3.08 1.96 0.69 
Di0v 29° 04 4444 5024N 11323 14 23 0.34 2.22 ‘1.88 0.10 
DIOO 106 «06 4144 374KN 147E 14 31 0.40 2.23 1.63 0.09 
D100 168 06 4444 2749N 11524E 14 37 0.85 2.28 1.98 0.09 


D100 207 04 4444 2059N 11542 E 14.39 5306 -1525 0000 116.6 1/2963 NR NR NR 0.32 2.35 2.36 0.09 
Dio2 29° 04 1111 7535N 05001 E 14 04 3415 -1526 0003 108.7 1/812 NR NR NR 0.50 1.88 1.38 0.06 
D102 103) 04 43211 67 1KN 06249E 13 58 4221 -1457 -0007 101.6 1/393 0.70 1.41 0.71 0.44 2.30 1.86 0.14 
D102 159 «05 1122 5839N 06604E 14 13 4730 -1506 -0027 101.0 1,326 0.39 0.94 0.55 0.34 2.30 1.96 0.15 
D102 180 05 $421 5524N O086650E 1417 4919 -1518 -0014 101.2 1/327 0.64 1.33 0.69 0.49 2.22 1.73 0.14 


D102 269 «06 4312 4125N O86849E 14 26 5410 -1457 -0019 104.5 1/3832 0.89 1.58 0.76 0.46 2.28 1.82 0.09 
D103 61 04 43844 6325 N O04144E 14 06 4449 -1443 0003 101-1 1/826 0.32 0.84 0.52 0.30 2.22 1.92 0.10 
Di03 10k «605 «43823: 5714N O88 BSE 14 14 48:17 -1420 0009 101.1 1/327 0.72 1.63 0.91 0.50 2.26 1.78 0.13 
D8 155 06 3233 4650N O45 08 E 14 23 5204 -1533 -0036 102.3 1/394 0.52 1.70 1.18 0.46 2.28 1.62 0.12 
DiG ts} 06 1233 4425 N 045 41E 14 26 5230 -15 22 -0034 103.5 1321 0.64 1.82 0.668 0.40 2.25 1.85 0.08 


Dit 20 UF 4223 5645 N 053 E 14 15 4535 -1440 -0005 101.2 1/824 NR NR NR 0.18 2.24 2.06 0.10 
Dii4 32 OF TElL 5452N O2QLITE 1417 4931 -1439 -0009 1013 1/324 0.44 1.37 0.93 0.32 2.18 1.86 0.14 
D104 79) «406 1214 47299N O2229E 14 23 5237 -15038 0002 102.7 1/321 0.42 1.34 0.92 0.40 2.30 1.90 0.09 
DIt5 21) O04 1431 T556N TEAS 2QE 13:19 3625 -1509 O08 06 103.0 1/315 NR NR WR 0.33 1.83 1.50 0.08 
DII5S 72 OF 3333 58 40N 129216 13 57 4601 -1538 -0012 102.5 1/3822 0.55 1.14 0.59 0.42 2.32 1.90 0.12 


Dll6 At Of V11 SL OLN We O6E 14:15 4157 -1524 -0015 102.9 1,319 0.27 0.90 0.63 0.22 2.17 1.95 0.09 
DIB 5H O8 BARA AE OGN 1G9 INE 14 2205519 -15 OF 890010) 106.4 1.308 0.70 1.51 0.81 0.29 2.24 1.95 0.09 
Div 27 OF 1111 55 42N Ost 44 E 14 110 4943 -1449  -0013) 103.0 1.321 6.34 1.17 0.63 0.31 2.14 1.83 0.13 
Ditr iss OF 22 BSN OST IGE 14 27 56 27 -15 OF) 40024 111.9 1/296 0.58 1.53 0.95 0.19 2.12 1.93 0.08 
Dix 1% 03 4444 5010N OF025 E 12 39) 3959 -1521 -0002 104.0 1,312 NR NR NR 0.20 2.03 1.83 0.10 


Dilxi46 O05 3435 6055 N G60 14 E 14 08 4649 -1423 -0010 101.4 1,327 0.68 1.20 0.52 0.52 2.32 1.80 0.14 
Dits te2 06 3333 55 20N O61 408 14 15 4955 -15 04 -0040 102.1 1/3925 0.68 1.30 0.62 0.60 2.392 1.72 0.13 
Dlin244 O06 i111 4539N O67 12 E 1419 5422 -1563 -0048 104.8 1/817 0.60 1.74 1.14 0.29 2.08 1.79 0.08 
Dijn 302 05 1111 3603 N O64 O4 E 14 24 56 20 -1430 -0030 109.4 1/304 0.32 1.04 6.72 0.32 1.57 1.25 0.07 
Did 66 O05 4422 B151N M622 E 13 5a 4501 -2443 -0006 101.4 1/825 0.44 1.12 0.68 6.32 2.94 1.99 0.13 


Di9i2s «(05 3244 5459 N OFFSFE 14:10 5011 -1435 -0021 109.2 1/824 0.83 1.86 1.08 0.63 2.32 1.68 0.14 
DII9 Isp 6G «3122 4500N OF026E 14:19 HAT -1539) 0022) 1052 1/316 0.70 1.64 0.94 0.59 2.32 1.73 0.15 
Diis2ze7 OF 1122 Se ISN (10S E 14 230 S600 1517 -0016 106.3 1/805 0.78 1.77 0.99 0.61 2.32 1.71 0.14 
Diz 26h tH 2224 SION OELZAH 14 120 5515 -15 05 -0O 04 103.7 1.319 0.96 1.42 0.46 0.69 2.32 1.43 0.14 
Neu FT ooh WAR 44 SGN MTANE 14 19 S434 -1456 -U028 105.3 .1.314 0.82 1.21 6.39 0.70 2.30 1.60 0.16 


NOTE: NR denotes no reading. ND denotes no data. 
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APPENDIX C. MICRODENSITOMETRY 


1. Edge Spread Function: 


In an attempt to establish an objective 
measurement of image quality in mission pho- 
tography, the technique of obtaining the spread 
function from microdensitometric edge traces is 
being investigated, The spread function curve 
represents the whole photographic system, and 
is a summation of the separate elements: lens, 
film, and uncompensated image motion due to 
vibration, velocity, roll, pitch, yaw, and aerial 
turbulence. By taking the Fourier Transform 
of the Spread Function the Modulation Transfer 
may be obtained. 


To assign a single number to the spread 
function, the width is measured at 50 percent 
amplitude. This number, usually expressed in 
microns, may be converted by use of the scale 
factors to ground distance in feet. 


Edges meeting the criteria described below 
have been found on domestic passes of missions 
in the same frame as resolution targets and have 
been scanned. The ground distance in feet, thus 
determined, has been approximately that de- 
termined from the resolution target. Although 
the techniques used are not refined and are 
considered to be still in the development stage, 
the potential of this type of objective analysis 
should be realized. The 5 examples of edge 
scans and their respective spread functions 
are included. 


Any optical image can be thought of as being 
composed of an infinite number of image points 
of light, each being conjugate with points in the 
object. While the object points can be infinitesi- 
mal light sources, the image points are always 
mounds of distributions of light having finite size. 
The blurring of light points in a photographic 
system comes from diffraction and abberration 
in the lens, light spreading and diffusion in the 


emulsion, and image motion caused by camera 
movement and atmospheric shimmering. The 
fundamental building block of the image is the 
distribution of light in any of the image points. 
This distribution is called the spread function 
of the photographic system. 

Lamberts and others have explained the 
mathematical and experimental correspondence 
of a sharp edge and its spread function. An 
analogy exists in the techniques of studying 
electrical system response. The analysis re- 
quires that the source or object fulfill the 
conditions of a unit step function, i.e., exist 
for an appreciable time or distance ata fixed 
signal level and instantaneously or abruptly 
change to a new level which is maintained for 
an appreciable time or distance. The spread 
function is obtained by differentiating the signal 
output Curve point by point, i.e., measuring the 
rage of change or signal with time for distance, 
and plotting signal amplitude versus time or 
distance. 

As a starting point the mission is examined 
to locate examples of best photography with 
edges long enough and straight enough for use 
in the microdensitometer, and having uniform 
density on each side of the edge to fulfill the 
conditions of a unit step function. This require- 
ment is usually achieved by rooftops of build- 
ings in large-scale photography, and only air- 
craft runways or taxiways in small-scale photo- 
graphs. 

The microdensitometer used is a Joyce- 
Lobel Double Beam Model IIIC. It is used with 
an effective slit of 1 micron by 125 microns. 
The recording table and sample table are 
directly linked with a ratio arm of 1000:1. 
The speed of the scan is variable and is 
determined by the amount of pen deflection 
(as the pen is deflected the speed decreases 
giving the pen time to reach its maximum 
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response). The chart thus produced repre- 
sents a plot of chart displacement versus 
distance. This plot is manually smoothed 
by the analysts and is a judgment of what 
the edge would be if grain and other anomalies 
were absent. 

The data reduction is done manually at pre- 
sent, but the feasibility of using the UNIVAC 490 
computer is being investigated. The linear slope 
of the calibrated step wedge in the microdensi- 
tometer is used to determine the densities at 
measured distance increments along the trace. 
The curve for the material showing density 
versus log exposure (Dlog E) is used todetermine 
the Log E, and the anti-log is obtained to yield 
the exposure (E) required to produce the deter- 
mined densities. The difference between ad- 


jacent values of E is divided by the correspond- 
ing difference of the measured distance incre- 
ments to produce the slope values (dE/dX) of the 
original scene reflectance distribution. Finally, 
30 percent of the maximum slope is computed, 
and the distance between the 50 percent slope 
values is determined by interpolation. The value 
thus obtained represent the 50 percent amplitude 
width of the Line Spread Function of the original 
edge. The actual Line Spread Function Curve 
may also be plotted and the 50 percent amplitude 
width measured for verification of the computed 
value. 

The 50 percent amplitude width value is 
shown on the enclosed original traces in terms 
of microns on the negative. 
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APPENDIX 0. DENSITY READINGS 


l. Stellar Camera No. D43: 


Density readings were taken using a Mac- 
beth QuantaLog Densitometer, Model EP 1000 
and an ET 20attachment witha 0.5mm aperture. 
All readings include gross fog. 
Stellar Camera No. D43 





2. Index Camera No. D43: 


Terrain and limiting Dmin and Dmax values 
together with gross fog readings were made 
with a Macbeth QuantaLog Densitometer, Model 
EP 1000 and an ET 20 attachment witha 0.5 mm 
aperture. All readings include gross fog. 
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Index Camera No. D43 


01D 
01D 
02D 
02D 
06D 


06D 
07D 
07D 
O8AE 
O8AE 


09D 


20D 
20D 
21D 


21D 
22D 
22D 
23D 
23D 


24AE 
24D 
24D 
25D 
25D 


36D 
36D 
37D 
37D 
36D 


38D 
39D 
39D 
40AE 
40D 


40D 
41D 
41D 
49D 
52D 


52D 
53D 
53D 
54D 
54D 


55D 


+ 


103 
104 
113 
114 
134 


135 
136 
187 
156 
1865 


166 
181 
182 
205 
206 


232 


237 
238 
238 


255 
256 
262 
263 
264 


290 
291 
314 
315 
342 


343 


0.58 
0.75 
0.68 
0.82 
0.58 


1.07 
0.70 
1.88 
0.68 
1.82 


NR 
0.58 


0.80 
0.91 


1.55 


0.78 
0.58 
0.60 


0.84 
0.96 
0.66 
NR 

0.64 


1.87 


1.02 
0.76 
1.42 


NR 

0.71 
0.90 
0.76 
0.72 


NR 


0.19 
0.15 
0.17 


0.24 
0.18 
0.29 
0.36 
0.23 


0.15 


0.15 


0.35 
0.20 
0.60 


NR 

0.13 
0.23 
0.22 
0.44 


NR 


0.34 
0.35 
0.49 
0.67 
0.41 


0.83 
0.52 
1.59 
0.32 
1.59 


NR 

0.27 
0.74 
0.58 
0.75 


1.38 


0.56 
0.36 
0.33 


0.62 
0.86 
0.51 


0.49 
1.72 
0.67 
0.56 
0.82 
NR 

0.58 
0.67 
0.54 
0.28 


NR 


yy ee 


1.68 
1.72 
1.70 
1.45 
1.60 


1.98 
1.95 


0.12 
0.41 


1.82 
1.79 
1.49 
1.34 
1.97 


2.10 
1.56 
1.92 
1.79 
2.07 


0.10 
2.05 
1.90 
2.06 
1.97 


1.60 
1.76 
1.62 
1.87 
2.07 


1.90 
1.67 
1.93 
0.09 
1.77 


2.02 
1.71 
1.78 
1.75 
1.70 


1.64 
1.86 
2.06 
2.00 
1.77 


1.72 
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0.10 
0.10 


0.30 
0.20 
0.15 
0.15 
0.17 


0.11 
0.17 
0.25 
0.20 
0.21 


0.08 
0.17 
0.14 
0.22 
0.16 


0.13 
0.11 
0.21 
0.20 
0.17 


0.21 
0.10 
0.15 
0.08 
0.15 


0.15 
0.18 
0.33 
0.16 
0.37 


0.13 
0.18 
0.23 
0.15 
0.26 


0.81 


1,47 
1.55 
1.07 
1.31 
1.44 


1.76 
1.70 
1.82 
0.01 
0.01 


1,52 
1.59 
1,32 
1,19 
1,80 


1.99 
1.39 
1.67 
1.59 
1.86 


0.02 
1.88 
1.78 
1.84 
1.81 


1,47 
1.65 
1.41 
1.67 
1.90 


1.69 
1.57 
1.78 
0.01 
1.62 


1.87 
1.53 
1.45 
1.59 
1.33 


1.51 
1.73 
1,83 
1.85 
1.51 


0.91 





0.22 
0.12 
0.12 
0.10 
0.09 


0.10 
0.10 
0.10 
0.10 
0.10 


0.10 
0.10 
0.10 
0.10 
0.10 


0.09 
0.10 
0.10 
0.10 
0.08 


0.08 
0.08 
0.10 
0.11 
0.08 


0.08 
0.06 
0.08 
0.08 
0.08 


0.06 
0.08 
0.08 
0.08 
0.08 


0.08 
0.10 


0.08 
0.08 


0.08 


* 0.09 


0.08 
0.08 
0.08 


0.08 
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TERRAIN LIMITING 


Gross 






Pass Frame 

55D 358 1.17 0.50 0.67 1.91 0.13 1.78 0.08 
56AE 359 NR NR NR 0.10 0.08 0.02 0.08 
56D 360 1.56 0.12 1.44 1.72 0.12 1.60 0.08 
56D 385 1.38 0.17 1.21 2.04 0.12 1.92 0.08 
57D 386 0.68 0.45 0.23 1.86 0.17 1.69 0.08 
57D 392 0.72 0.16 0.56 1,87 0.16 L.71 0.09 





NOTE: NR denotes no reading. 


3. Stellar Camera No. DS4: 


Density readings were taken using a Mac- 
beth QuantaLog Densitometer, Model EP 1000 
and an ET 20attachment with a 0.5mm aperture. 
All readings include gross fog. 


Stellar Camera No. D54 
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4. Index Camera No. D54: 


Terrain and limiting Dmin and Dmax values 
together with gross fog readings were made 
with a Macbeth QuantaLog Densitometer, Model 
EP 1000 and an ET 20 attachment witha 0.5 mm 
aperture. All readings include gross fog. 





index Camera No, D54 





65D 1 NR NR NR 1.62 0.09 1.53 0.09 
65D 3 NR NR NR 1.92 0.15 1,77 0.11 
68D 4 0.72 0.36 0.36 1.94 0.21 1.73 0.10 
- 68D 10 0.74 0.25 0.50 1.92 0.24 1.68 0.12 
69D 11 0.57 0.32 0.25 1.93 0.22 1.71 0.14 
r 
: a 69D 23 NR NR NR 1.80 0.28 1.54 0.10 
i 70D 24 0.74 0.31 0.43 1.93 0.20 1.78 0.11 
70D 39 1.77 0.32 1.45 1.99 0.16 1.83 0.09 
T1AE 40 NR NR NR 0.15 0.11 0.04 0.10 
T1AE 41 NR NR NR 0.11 0.10 0.01 0.10 
71D 42 0.70 0.14 0.58 1.32 0.14 1.18 0.10 
71D 52 1.22 0.31 0.91 1.84 0.27 1.57 0.10 
72D 53 0.65 0.20 0.45 1.80 0.20 1.60 0.11 
a 72D 70 0.47 0.22 0.25 2.42 0.12 2.30 0.10 
a 73D 71 0.54 0.36 0.18 1.84 0.27 1.57 0.10 
73D 77 0.81 0.27 0.54 1.82 0.23 1.59 0.12 
§2D 78 NR NR NR 1.73 0.35 1.38 0.10 
$2D 83 NR NR NR 1.75 0.49 1.26 0.09 
83D 84 NR NR NR 1.88 0.51 1.37 0.11 
es 83D 88 0.77 0.44 0.33 1.82 0.17 1.65 0.10 
85D 89 0.52 0.36 0.16 1.87 0.21 1.86 0.11 
85D 100 1.88 0.30 1.58 1.95 0.22 1.73 0.11 
86D 101 0.64 0.18 0.46 1.92 0.16 1.76 0.10 
66D 122 1.87 0.30 1.57 1.92 0.30 1.62 0.10 
b3 S7AE 123 NR NR NR 0.11 0.10 0.01 0.10 
S74E 124 NR NR NR 0.12 0.10 0.02 0.10 
87D 125 0.75 0.14 0.61 1.48 0.14 1.34 0.10 
7D 131 0.76 0.13 0.63 1.98 0.13 1.85 0.11 
‘ 86D 132 0.69 0.21 0.48 1.46 0.21 1.25 0.10 
85D 139 0.88 0.22 0.66 1.87 0.22 1.65 0.10 
96D 140 0.72 0.18 0.54 1.72 0.12 1.60 0.10 
95D 148 NR NR NR 1.80 0.21 1.59 0.10 
99D 149 0.42 0.18 0.24 1.81 0.18 1.63 0.10 
99D 160 NR NR NR 1.35 0.14 1.21 0.10 
101D 161 0.64 0.22 0.42 1.85 0.22 1.63 . 0.10 
101D 187 0.92 0.24 0.68 1.98 0.27 1.71 0.10 
102D 188 NR NR NR 1.86 0.26 1.40 0.10 
102D 230 1.74 0.21 1,53 1.74 0.21 1.53 0.09 
1034E 231 NR NR NR 0.10 0.09 0.01 0.09 
103D 232 NR NR’ NR : 1.75 0.59 1.17 0.09 
ae > a 
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index Camera No D54 (Continued) 


TERRAIN LIMITING | 





103D 262 DOUBLE EXPOSURE — 9.19 0.51 1.68 0.10 . 
104D 263 0.60 0.23 0.37 1.57 0.12 1.45 0.09 
104D 273 0.92 0.21 0.71 1.97 0.15 1.82 0.09 
115D 274 NR NR NR 1.66 0.27 1.39 0.10 
115D 298 NR NR NR 1.82 0.12 1.70 0.09 
{ 
116D 299 1.05 0.16 0.92 2.02 0.15 1.87 0.10 
116D 324 0.74 0.17 0.57 1.46 0.11 1.35 0.08 
117D 325 0.65 0.15 0.50 1.67 0.15 1.52 0.09 
117D 344 1.12 0.35 0.77 1.92 0.32 1.60 0.09 ; 
118D 345 NR NR NR 1.62 0.38 1.24 0.09 
116D 385 1.16 0.30 0.86 1.16 0.30 0.86 0.09 
E119A 386 NR NR NR 0.10 0.09 0.01 0.09 
119D 387 NR NR NR 1,47 0.18 1.29 0.09 
119D 413 1.06 0.40 0.66 1.94 0.23 1.71 0.09 
120D 414 0.80 0.14 0.66 1.47 0.14 1.33 0.09 
120D 428 1.04 0.30 0.74 2.04 0.15 1.89 0.09 
NOTE: NR denotes no reading. | 
| 
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